INSTEAD of giving a comprehensive survey of the field, I intend to deal with some of the more interesting aspects of the problem, but I hope that other points will be brought forward during the discussion.
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When a pleural effusion is diagnosed, the clinical picture, in conjunction with exploratory puncture, gives us the best clue to the character of the pleurisy. In septic conditions we may see staphylo-, strepto-, pneumococci, &C., grow on the culture media. In one case I even found a pseudo-diphtheritic bacillus. The differentiation between transudate and tuberculous effusion is not difficult. The specific gravity of a transudate does not exceed 1015, while that of tuberculous effusion is always over 1018; the albumin content of the former seldom reaches 3%, whilst in the latter we find 4% or more and, finally, the fibrin content of the transudate is remarkably low. The transudate, therefore, in marked contrast to exudate, does not coagulate at all, or only very slowly. These analyses, in conjunction with the clinical findings, will enable us to distinguish between transudate and tuberculous exudate.
We must not rely too much on bacteriological examination and animal inoculation, as the results are negative in many cases which are undoubtedly of tuberculous origin. I have found bacilli more frequently after a basal, than after a higher exploratory puncture; gravity appears to play a part here.
It would be going too far to say that rheumatic pleurisy does not occur, but it is so uncommon that this diagnosis should only be made when another definite rheumatic lesion is present in the body.
Polyserositis tuberculosa is sometimes confused with cardiac decompensation. Analysis of the pleural fluid, as described above, should clear up the diagnosis. The differential diagnosis between pleural tuberculosis and new growths is not always easy. If glandular metastases are missing and we find no cancer cells in the fluid, the diagnosis can always be cleared up by a thoracoscopy.
Syphilis of the pleura is so rare and, when present, is accompanied by so many unmistakable signs of syphilis elsewhere in the body, that the diagnosis is clear.
What are the lines of treatment once we have established that our patient is suffering from a tuberculous pleural effusion ? We should avoid any considerable removal of fluid during the febrile exudative phase. A highly inflamed serosa, irritated by aspiration, may change a serous into a purulent exudate.
When the pleural exudation ceases and the resorption phase sets in, we have to do an air replacement, as Burrell, Chandler, and others recommend. Naturally I am not talking about the pleurisy which only lasts a few days, where we have difficulty in obtaining even a few drops of fluid for examination. The initial pleurisy is not a disease but a symptom of tuberculosis. It is due to dissemination from a focus, almost invariably to be found in the lungs, usually in the homolateral side, and varying from a small caseous gland to an excavating process. I believe that propagation by the lymphatic route is more frequent than by the blood-stream or by spread in continuity from a superficial lung lesion. Once the pleural effusion has developed, when we see the patient for the first time, we cannot form an opinion about the condition of the underlying lung. We know it is extremely probable that there is an active lesion in the lung, but we know nothing about its extent or character.
Tapping without air replacement is risky because (1) the patient may collapse or even die because of the sudden alteration in intrathoracic pressure, (2) the abrupt expansion of the lung will irritate its lesions, (3) it may mechanically mobilize a tuberculous thrombus in the lung or in the serosa-thus we sometimes see meningitis after fluid aspiration without air replacement, (4) if a superficial, i.e. subpleural, focus, has been the cause of the effusion, we risk a purulent exudate or even a spontaneous pneumothorax.
Air replacement avoids all these risks and is performed because it hastens resorption. One may dispute the necessity of fluid removal at all, but I cannot recommend it too strongly in every case of large initial pleural effusion. In my sanatorium, every fifth patient suffering from pulmonary tuberculosis gives a history of pleural effusion months or years before cavities developed in the lungs. In these cases complete pleural obliteration renders a pneumothorax impossible and one feels sorry, because an air replacement of the pleural effusion, continued for some time as an artificial pneumothorax, would have prevented the development of severe tuberculosis. The hydro-pneumothorax, which exists after the air replacement, has to be kept up until the exudate has completely disappeared. The lung is then partially re-expanded, leaving just enough gas in the pleural cavity to prevent adherence of the pleural layers and to allow sufficient space for refills. The time has now come when X-rays, sputum tests, and all the other diagnostic methods, will show us whether it is advisable to continue the observation pneumothorax as a therapeutic pneumothorax.
I believe that, in this way, small but active lesions are often quickly and easily healed. Without collapse therapy these foci may also heal, but in 40% of cases, according to Burrell's statistics, they develop into clinical pulmonary tuberculosis. When we have symptoms of appendicitis we remove the appendix, although only 10 to 15% perforate without operation. In my opinion, therefore, it is better to continue an observation pneumothorax unnecessarily for some weeks or months in a certain number of patients, than to be confronted later on with the difficult problem of treating extensive, and often bilateralized, disease in the presence of a totally adherent pleura. As a final inference, I consider that in every case of dry pleurisy, even the most transient, a skiagram should be taken and the sputum tested immediately, because once the inflammation of the serosa has passed off, it will be too late to decide whether an artificial pneumothorax is indicated or not.
In the small percentage of cases in which the clear yellowish fluid becomes purulent the prognosis is bad. The body must have very low powers of resistance indeed when the pleural reaction to tuberculous infection is a purulent secretion. Repeated and complete aspirations of pus may help to diminish the size of the empyema cavity by pleural retraction and symphysis. As a rule we have to perform thoracoplasty later on; it is always better to defer this intervention until the acute exudation is over and fever has subsided.
The more superficial the lung focus, the greater the risk of a spontaneous pneumothorax, owing to destruction and perforation of the visceral pleura. The end-result of this is generally a mixed infected empyema. This complication requires a thoracentesis and daily pleural lavage, at first with normal saline, later on with antiseptics.
In these serious cases one should not perform thoracoplasty until the acute symptoms have disappeared. Our results are so poor that I would like to hear if English chest surgery, which has made such remarkable progress lately in many directions, has found a more successful method of treatment.
The ordinary clear artificial pneumothorax effusion is, for me, always a problem. On the one hand, the pressure of the exudate may reduce the volume of the lung to a minimum. In the course of time inflammation thickens the visceral pleura and the final stage is a residual pneumothorax, with a lung which it is impossiblk to expand because it is encapsuled in a thickened and inelastic pleura. On the other hand, a progressive pleural symphysis often begins during the course of an effusion and leads to total obliteration of the pneumothorax. I believe that both complications can usually be avoided. We do not interfere with the fluid during the acute exudative phase. At this stage, if we have to diminish the pressure in order to relieve cardiac embarrassment or other symptoms of mediastinal displacement, it is better to withdraw air. When the temperature has dropped to normal and the exudate has ceased to increase in size, I aspirate all large pneumothorax exudates, leaving the end-pressure distinctly negative. By taking off, sometimes fluid, sometimes gas, I obtain a partial re-expansion of the lung. How far one can go with this partial re-development of the lung depends upon the size and situation of the pulmonary lesions. Because of the continuously negative intrapleural pressure the pneumothorax lung moves with the respiratory excursions under the fluid. This massage prevents the visceral pleura from becoming too thick or losing entirely its elasticity. When the exudate has been absorbed one usually sees the base of the lung adherent to the diaphragm and the lower thorax wall. At this stage, the extension upwards of the symphysis between lung and chest wall is checked by more frequent and larger reffils. If it, nevertheless, shows a tendency to increase to an undesirable degree, we can carry out temporary oleothorax. In this way we avoid a residual pneumothorax, because the visceral pleura retains some of its elasticity and the pneumothorax cavity is smaller.
A pneumothorax lung containing large cavities or basal foci must be kept collapsed even during the effusion, and here, of course, partial redevelopment of the lung is contra-indicated. The intrapleural pressure must always be adapted to the extent and situation of the lesions, but I incline to sacrifice to some extent the ideal collapse of the lung during the effusion period, in the interests of a subsequent easy re-expansion. The residual pneumothorax, which we see in practice only too often, is nearly always the result of maintaining an extremeWcollapse of the lung during the treatment of an effusion. In not too pronounced cases, a diaphragmatic paralysis may be sufficient to bring the visceral and parietal pleura into contact. In more extreme cases we have to close the residual pneumothorax by a thoracoplasty. This residual pneumothorax should not be left permanently; the risk of a later perforation into the lung is too great.
As regards progressive pleural symphysis: When the lung base, in spite of repeated refills, even with slightly positive pressure, begins to adhere to the diaphragm and chest wall, a pleuritis fibrosa or sero-fibrinosa is invariably present, as I have found, with the thoracoscope. The fibrin coagulum forms bridges between the visceral and parietal pleural layers. By organization and retraction of these fibrin masses, the lung is irresistibly drawn out and fused to the chest wall. The progressive symphysis is, therefore, always preceded by fibrin formation. Here the oleothorax saves the remaining pleural cavity. I allow the oil to remain in the pleural cavity from four to, at the most, six months. By this time the pleuritis fibrinosa ought to have settled down. The oil, a foreign body, is then replaced by air. In my opinion the progressive symphysis is the only-and important-indication for oleothorax.
The few artificial pneumothorax exudates which become purulent should, of course, be completely removed. I have not seen very favourable results from oleothorax treatment in these cases.
In dealing with the mixed infected empyemata, lavage with pantosept, which is somewhat similar to Carrel-Dakin fluid, can be tried, but if improvement is not noted within a few weeks, thoracoplasty should not be delayed, in view of the danger of amyloid disease.
Having discussed at some length the dangers of pneumothorax effusion, I must add that now and then the exudate has a beneficial effect. We know from experience that in cases of mobile mediastinum the results of pneumothorax treatment are poor. This is because it is impossible to collapse the lung properly. We are glad to see an effusion occur in these cases. The resulting pleural thickening fixes the mediastinum.
Unfortunately it is just here, where exudate would be beneficial, that it seldom forms. So I remedy the situation by producing an artificial exudate. The fixity of the mediastinum is so important from a therapeutic point of view, in pneumothorax treatment, that attempts to immobilize the flaccid mediastinum artificially have not been wanting. I employ 50% glucose solution. This hypertonic solution, when injected into the pleural cavity, produces bursting and desquamation of the endothelial cells, inflammation of the subserosa, and a pneumothorax exudate. When serous surfaces, denuded of their endothelium, are allowed to remain in contact for a sufficient length of time, the opposing surfaces adhere. In this way hernial pouches are obliterated and the mediastinum, as a whole stiffened, slightly by thickening of its pleura, but mainly by adhesions to the medial aspect of the lung. As this surface of the lung becomes at the same time adherent to the anterior and posterior borders of the mediastinal partition, i.e. to the spine and sternum, the partition as a whole becomes much less yielding.
From statistics we know that the cure rate of bilateral pneumothorax treatment is remarkably low, namely 12%, the reason being that it is impossible to collapse either lung effectively when a pneumothorax is present on both sides. If we fix the healthy part of the lung to the chest wall we can produce better collapse and rest of the diseased part. It is astonishing to see how much more effective the double pneumothorax is rendered in practice by the application of this new principle.
Dr. Burton Wood:. The commonest cause, to-day, of pleural effusion' in the tuberculous is trauma. Better than treating an effusion is not to provoke one;
to remember that a blunt needle will lacerate the pleura, that a drop of spirit left in a needle may cause intense irritation, that cold air injected into a warm pleural cavity may provoke a reactionor a positive pressure lead to effusion by the stretching or tearing of adhesion. The man who cannot use his needle as an artist should turn to less delicate work. Any pleural puncture may be the first step towards a thoracoplasty. Many pleural effusions require no active treatment. They are benign and may be protective in their effect,if not in their intention. Thus, a pleural effusion is the commonest manifestation of intrathoracic tuberculosis in childhood. It appears to be analogous to other reactions of allergic type seen in child contacts. Such effusions have little effect on health, sometimes disappear very rapidly, and are very rarely followed by parenchymatous disease. Some of the adolescent pleurisies, like erythema, are of similar type. For this reason I feel that a young person with a " simple " pleural effusion and who is possibly in a hypersensitive state, should not be exposed to the risk of further infection, e.g. by sharing a sanatorium cubicle with an " open " case of pulmonary tuberculosis.
What is the after-history of patients whose lungs were apparently otherwise sound at the time of an effusion? We have always been taught that the expectation of subsequent phthisis is about 40% to 50%, but recent figures from Scandinavia suggest that 90% of the patients make a lasting recovery. Time has not allowed me to make an exhaustive inquiry, and I must not claim statistical accuracy, but in a series of thirty cases comprising young persons of the working class (15 to 35 years of age, at onset), observed during an average period of nearly five years, 27 patients have remained well, and the three who have died were all examples of bilateral pleurisy. Two of these died of generalized tuberculosis, and the third is stated to have caught a chill while travelling to a sanatorium and to have died not long after admission.
Before the advent of chest radiology the condition of the lung underlying an effusion must have been often in doubt, and many of the patients diagnosed as having pleural effusions would to-day have been diagnosed as having pleuro-pulmonary tuberculosis. The factory girl, convalescent from pleurisy with effusion, need no longer despair if her purse does not permit her to follow the advice of a well-known textbook to enjoy a generous dietary, to take prolonged holidays, anld to spend the first winter at a high Alpine station. If effusion is suspected, X-ray examination should precede exploration. Blind tapping is only justifiable for the relief of urgent symptoms, and haphazard aspirations in the bedroom are to be deprecated. If the disease runs a favourable course, the fluid w ill absorb spontaneously, but if it is of less benign type, aspiration will only be followed by a fresh outpouring of fluid, which will thicken as aspirations are repeated.
The end-result will be a chest still containing fluid-but empyematous fluid. It is true that fluid, if left, will ultimately cause pleural thickening, but an obliterative pleurisy, with the fibrosis to which it gives rise, is a conservative process. Fibrosis begins where tuberculosis ends. I have sometimes used oleothorax to check a too hasty obliteration.
The presence of a tuberculous focus in the underlying lung is sometimes assumed, and this has given rise to the practice of air replacement and the maintenance of a pneumothorax for a period of some months to protect the lung. This is treatment based on speculation, unless the effusion is known to cover diseased lung.
When the large size of an effusion causes mediastinal displacement or distress, air or oxygen replacement is, of course, necessary, but it is useless to trv to prevent reaccumulation by pneumothorax. If hectic fever persists, an aspiration will sometimes be followed by a fall of temperature. It is justifiable to try the effect of this, with or without replacement, but repeated aspirations are undesirable.
Many of the effusions complicating artificial pneumothorax are benign in their effect. An incomplete collapse is sometimes converted into a complete collapse and a cavity held out by adhesions, closed (before their sections can be considered) by the beneficial effect of an effusion. If an effusion rapidly fills the pleural space, it is tempting to replace it by air in the hope of maintaining a controlled collapse. Replacement is, however, usually rapidly followed by re-accumulation, and recurrenlt aspirations bring the risk of empyema. Unless an unclosed cavity persists it is. in my opinion, better not to interfere. A natural serothorax sometimes forms a, good substitute for a pneumothorax, and the effusion absorbs slowly.
As intrapleural pneumolysis brings some added risk of pleural effuision, I question the wisdom of the increasing practice of dividing adhesions in the early weeks of a pneumothorax before its efficacy can be fairly judged, and w-hen neither expectoration nor radiography indicate that a cavity formerly recognized is still patent. When a serous effusion is followed by a tuberculous empyema, anxiety is inevitable, though a tuberculous pleural abscess may remain latent for years, may not appear to affect the patient's health, and may ultimately become completely encapsuled. But the sword of Damocles hangs above the patient's head, and the threat of ultimate perforation of the lung with bronchopleural fistula and secondary infection remains.
Professor Rist has pointed out, for our comfort, that though in cases of chronic tuberculous effusion the fluid may swarm with tubercle bacilli, the reaction of guineapigs to inoculation is sluggish or negative. He claims that the fluid of these tuberclerich effusions exercises an inhibitory influence on the growth of the bacilli. Gloyne agrees that a tuberculons exudate contains immune bodies. Repeated aspirations of tuberculous empyemata involve the gravest of all risks-that of secondary infection. The risks of thoracoplasty in these cases are, I think, graver than those of a symptomless tuberculous empyema, and I suggest that conservative treatment is still the best that can be offered in most cases, especially in the young.
In the treatment of an infected tuberculous effusion the need for action is urgent, but in the less virulent cases, before instituting closed drainage by intercostal catheter and negative suction, I feel that an attempt to avoid drainage is justifiable, provided that it is not persisted in too long. Gomenolized oil does not mix well with pleural fluid, and a gelatine flavine solution, as recommended by Crockett, is preferable.
This mixes intimately with the pus and does not, like oil, float on the top. Here is an example of its use :-A child, aged 13 years, undergoing artificial-pneumothorax treatment for acute tuberculous disease of the right lower lobe, developed first a serous effusion and then a fcetid empyema. A gelatino-thorax was induced and within a week the pus was almost odourless. Later, closed suction drainage and pleural lavage with flavine gelatine and Dakin's solution were employed, and at the present time the patient's general condition is good, the pleural cavity is obliterated, and although two sinuses persist in the chest wall, a small plastic operation should suffice to close them.
For the chronic, secondarily, infected tuberculous empyema we are left with a permanent tube or a plastic operation as alternatives. There can be no fixed rules to guide us in this choice of evils. The drastic type of thoracoplasty'which is necessary to close a thick-walled pleural space can only be justified if the patient has a fair chance of recovery. The younger the patient, the less is the chance, not only of survival of operative risk, but of his escaping contralateral disease. Tuberculosis is not merely a local disease, and to act as if it were may only result in added torture to the dying. If, however, the disease has become stabilized, and the patient's general condition is fairly good, a determined effort to close the pleural space is justifiable.
Here, for example [skiagram shown], is an illustration of the chest of a poor boy who after prolonged but ineffective sanatorium treatment was sent to an infirmary, there to await his end. He had heard of thoracoplasty and, still undaunted, insisted on being transferred to Victoria Park Hospital for surgical treatment. There he has been under the care of my colleague, Dr. H. V. Morlock, and with the help of the surgeons, a secondarily infected tuberculous empyema in a capacious pleural cavity has been reduced already to a mere slit in the chest wall.
Dr. S. Vere Pearson said that fuller experience seemed to him to make it more difficult to lay down hard and fast rules. In the treatment of pleural effusions every case had to be taken on its merits. There was still much to leam. For example, had anyone yet discovered whether one type of needle was more conducive to effusions than another in the conduct of an artificial pneumothorax ? Prolonged continuity of treatment was necessary for tuberculous patients, but it was not always easy to secure. Someone who knew the case for as long as possible should be primarily responsible. He was glad that Dr. Maurer advised that oil of gomenol should not be left in the chest for longer than six months. He felt sure this was the proper practice. In connexion with the consequences of a bronchial fistula-almost always dire he believed that the condition of the pleura was of secondary importance to that of the underlying lung. Regarding encysted collections of fluid, some of these were best left alone.
Dr. L. S. T. Burrell agreed that there was a danger of thickened pleura, with fibrosis of the underlying lung, occurring if the effusion were left too long; this was more likely to occur as a result rather of an old-standing effusion than of a large one. It was the length of time, not the quantity of fluid, that mattered. He did not recommend gas replacement as a routine in tuberculous pleural effusion because he found that this often prevented the lung completely re-expanding for a long time; he had known cases go on for several years. In ordinary pneumothorax treatment the lung re-expanded soon after refills had stopped, but when complicated by effusion this was not so.
In most cases of simple pleural effusion the exudate had become absorbed at the end of a few weeks, and the patient was apparently well. This was the time at which careful supervision and sanatorium routine were required, so that any evidence of infiltration of lung tissue could be detected and treated at once. Another objection to gas replacement was that a lesion sometimes began in the opposite lung, and when this happened it might necessitate a pneumothorax on that side, instead of on the side with the old effusion. 
